The Lead Radius Experiment PREX will run in Spring of 2010. The experiment measures the parity-violating asymmetry in the elastic scattering of polarized electrons from a lead nucleus at an energy of 1.05 GeV and a scattering angle of 5
Introduction
The PREX experiment was described in previous PAVI proceedings [1] . We will run at Jefferson Lab for two months starting in March 2010. The parity violating asymmetry in elastic scattering A = (σ R − σ L )/(σ R + σ L ) arises due to the the interference of the Z 0 boson amplitude of the weak neutral interaction with the photon amplitude. The asymmetry is sensitive mainly to the neutron radius R n because the weak charge of the neutron is much larger than that of the proton [2] .
In PWIA, the relationship between the asymmetry and the neutron form factor is given by (1) is the fine structure constant, θ W is the Weinberg angle, and F n (Q 2 ) and F p (Q 2 ) are the neutron and proton form factor of the nucleus. Thus A LR is a direct measurement of the ratio of neutron to proton form factors. The measurement is clean and can be interpreted with as much confidences as electromagnetic scattering measurements of the proton radius R p [3] . Coulomb distortions are the largest correction and have been calculated by Horowitz [4] .
Physics interpretation and analysis
A precise measurement of R n with 1% accuracy has a big impact on several areas of physics that are affected by neutron distributions, including neutron star formation and structure [5] [6] [7] [8] [9] [10] [11] [12] [13] atomic parity violation [14, 15] , nuclear theory [16] [17] [18] [19] , and and heavy ion collisions [20] [21] [22] [23] [24] [25] . The difference between R n and the proton radius R p is determined by fundamental parameters of bulk nuclear matter called the symmetry energy S ν and the density dependence of the symmetry energy S ν . These parameters are important for other phenomena involving nuclear matter, such as heavy ion collisions. Today, perhaps the most important application is the field of supernovae and the properties of neutron stars. The proposed measurement of R n to 1% will provide the best determination of the S ν and S ν at the density of ordinary nuclear mater. This will provide vital input to the dynamics of stellar explosions and thus have implications for our understanding of how the heavy elements in our world were produced.
The relationship between the measured asymmetry A meas and theory A theory is
where (θ, φ) is the acceptance of the spectrometer. The simulated acceptance function is shown in Fig. 1 . This function will be measured precisely during the experiment and published together with the measured asymmetry. To match theory with experiment one must integrate the theoretical asymmetry using (2). A preliminary study of this matching has been done with published models (Horowitz, C. J., private communication), showing the discriminating power of the experiment. A forthcoming publication will address this issue.
Experiment status
The 208 Pb experiment will now run at a 1.05 GeV energy with a new warmtemperature septum magnet to access 5
• where the figure of merit is maximized. The two Jefferson Lab Hall A 3.5 msr spectrometer systems focus elastically scattered electrons onto quartz Cerenkov detectors in their focal planes. A 50 μA, 80% polarized beam with a 240 Hz helicity reversal will scatter from a foil of lead which is sandwiched between sheets of diamond to improve the thermal characteristics. Separate studies at lower rates are required to measure backgrounds, acceptance, and Q 2 . Beam polarization P e is measured twice a week by a Møller polarimeter, and monitored continuously with the Compton polarimeter. The raw asymmetry P e A of
